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General Distribution:

Burrowing Owls breed from south central Canada south through most of the western
United States and Central America to the southern tip of South America, aswell asin Florida and
on most of the larger Carribbean isands (Haug et a., 1993). In North America, northern
populations withdraw irregularly southward in winter (Zarn, 1974), corresponding with anecdotal
evidence of a dight winter influx in the southwest and Mexico (Coulombe, 1971). Populations
breeding in northern Arizona are apparently migratory (Phillips et al., 1964), while those breeding
in Californiaand southern Arizona are largely non-migratory (Thomsen, 1971; Haug et al., 1993).

A tendency for coloniadlity, with large intervening areas unoccupied (Zarn, 1974; pers.
obs.), probably reflects the patchy distribution of available habitat. Dispersa of young and
seasonal migration account for occasiona appearances nearly anywhere within the species
genera range.

Distribution in the West M ojave Planning Area:

There is virtually no published literature on details of distribution or seasonal movements
for this species in the Mojave Desert. Garrett and Dunn (1981) give an overview of the species
distribution in southern California deserts: “It is quite scarce on the northern deserts from the
e[east] Mojave Desert north through Inyo Co. . . . While it is largely resident in the region, there
is some winter movement of more northerly birds into the southern and coastal parts of the
region. . . . The Burrowing Owl reaches peak abundance in agricultural areas in the Imperia
Valley; the banks of irrigation ditches provide suitable nesting sites. Open desert scrub is widely
but sparsely inhabited.”

There is no published evidence regarding partial or complete withdrawa in winter by
breeding birds in the Mojave Desert, though such a pattern may occur at least in the northern
portions of the WMPA. The seasonality, magnitude and geographic pattern (if any) of the
apparent winter influx from more northerly breeders is aso poorly documented. It is likely that
some information on these patterns exists in widespread, unpublished data from many individua
observers.

Existing records of Burrowing Owls compiled for this account includes 53 records within
the WMPA. The records on hand certainly represent only a small sample of the locations at
which Burrowing Owls have recently been or currently are present. Of the 53 records, 23 (43%)
are from within Edwards Air Force Base; dl of these have no specific locale or date. Of the other
30 records, only 13 have specific locales and dates. Probable or confirmed breeding was noted at
five locales (as mapped).

Natural History:




Most data available on this species are from studies in Florida, Pacific coastal areas, and
the Great Plains (e.g., Thomsen, 1971; Butts, 1973; Ross, 1974; Green, 1983; and others cited in
Haug et al., 1993). Studies in desert areas include Coulombe (1971), Martin (1973), Barrows
(1989), and Silva et a. (1995), although there are apparently no thorough or long-term published
studies of this species in the Mojave Desert. The information presented here is based primarily on
existing desert studies, along with compiled information in Haug et al. (1993).

Burrowing Owls are one of only two North American owls showing no reverse sexual size
dimorphism, with males dightly larger than females (Voous, 1988) or similar in size (Plumpton,
1992, cited in Haug et al., 1993). Based on combined studies, Burrowing Owls in western North
America averaged 172.0 g. (males) and 168.0 g. (females, Voous, 1988). Mean longevity in
desert areas is unknown. In coastal California, apparent survival ratesin a banded population were
30% for juveniles and 81% for adults (Thomsen, 1971). Oldest known age for a non-captive
Burrowing Owl is 8 years and 8 months (Kennard, 1975).

This distinctive owl is active both day and night, but is generally most active near dawn
and dusk (Zarn, 1974). The nesting season begins in early March in the Imperiad Valley
(Coulombe, 1971) and dightly later in the more strongly seasona desert of New Mexico (Martin,
1973). The breeding season in coasta southern California (Ventura County to San Diego
County) was found to extend from early April through late June (n=55; Kiff and Irwin, 1987).
Fledglings appear to reach independence in August and September (Martin, 1973), although in
non-migratory populations this may be a more gradual process. Burrowing Owls appear to be
predominantly seasonally monogamous in migratory populations (Martin, 1973), while in non-
migratory birds pair bonds often continue year-round (Haug et a., 1993). In the western United
States pairs produce only a single brood per year, but will re-nest in response to early nest failures
(Haug et a., 1993). Genetic work by Johnson (1997) revealed that in 20% of cases in one
population in Davis, Cdlifornia, genetically determined parent-offspring relationships and those
suggested by direct behavioral observations disagreed. Causes were nestling movement and
brood mixing, extra-pair fertilization, polygamy, and possibly intraspecific brood parasitism.

Burrowing Owls in the western United States are only rarely known to construct their
own burrows, in contrast to those in Florida (Haug et al., 1993). Many researchers and observers
have noted a strong association between Burrowing Owls and burrowing mammals, especially
ground squirrels (Soermophilus spp.). Soils suitable for burrows may limit distribution in natural
areas, however the species will also occupy man-made niches such as banks and ditches, piles of
broken concrete, and even abandoned structures (Haug et al., 1993).

Literature on Burrowing Owl diet is extensive but mostly anecdotal (e.g., Robertson,
1929; Bond, 1942; Longhurst, 1942; Carson, 1951; Glover, 1953). They are usually described as
dietary generaists, with arthropods composing the majority of prey items. Both Barrows (1989)
and Coulombe (1971), studying the species in California deserts, noted a prevalence of earwigs
(Dermaptera). A wide variety of invertebrates and vertebrates have been noted in diets, with
some indications that prey are taken approximately in proportion to availability.

Habitat Requirements:

Grinnell and Miller (1944) describe habitat in California as, “Open, dry, nearly or quite
level, grasdand; prairie; desert floor.” Several factors in combination may explain the species
distribution within the Mojave Desert: vegetation density, availability of suitable prey, availability




of burrows or suitable soil, and disturbance (primarily from humans). In a few areas, predation
may be an important factor.

Few desert areas have too much plant cover for Burrowing Owls; where they do (e.g.,
palm oases), they are unoccupied (e.g., Barrows, 1989). Dense vegetation probably may not
exclude Burrowing Owls directly, but rather through increased predation or competition, or
lowered hunting success for preferred prey. As reported in Voous (1988), “Of al North
American owls examined experimentally, the Burrowing Owl showed the least ability to locate
immobilized prey in the dark (Dice, 1945; Marti, 1974) . . . corresponding with the same ability to
seein dim light as man.”

Local and regiona prey availability may be an important factor in habitat suitability, and
thus distribution. For example, several researchers have found that the proportion of mammalian
prey increases in winter (Haug et al., 1993), and Barrows (1989) noted that in the Mojave Desert
the most common pocket mouse (Perognathus longimembris) hibernates during winter, while
those to the south in the Colorado Desert do not, and more species are present as well. Prey
abundance was not reported.

Human alteration of the landscape can inadvertently or intentionally create suitable habitat,
while many kinds of human actions can also make potential habitat unsuitable. Low-intensity
agriculture and surface irrigation probably create habitat by providing burrow sites and prey.
However, harmful human alterations can cause loss of habitat either by decreasing prey (e.g.,
through urban development or pest eradication), decreasing burrow availability (e.g., eradication
of ground squirrels and other fossorial mammals), degrading habitat quality (e.g., excessive noise
or disturbance; invasion by exotic plants), or increasing mortality risk (e.g., through on- or off-
road vehicle collisions, non-native predators such as dogs and cats). Much remains to be learned
about the kinds of habitat alteration tolerated by this species, including noise impacts as well as
duration and daily timing of nearby human activities.

Population Status:

Trends in populations of Burrowing Owls in the United States and Canada were recently
summarized by James and Espie (1997), who relied on responses to a questionnaire mailed to the
24 states and provinces in which the owl breeds. The California Department of Fish and Game
response indicated that the California population total was between 1000 and 10,000 pairs, that
there was a declining trend, and that factors in the decline included habitat loss, pesticides,
predators, persecution, reduced burrow availability, and vehicle collisions.

Information available on the species status and distribution in the Mojave Desert (e.g.,
Garrett and Dunn 1981; data mapped for this account), aong with known trends in habitat
changes, indicate that the species is currently uncommon, local or patchy in occurrence, and
currently in slow decline, but is not yet threatened with extirpation. The total breeding population
within the WMPA islikely in the range of afew hundred pairs.

Threats Analysis.

The following factors are known threats in some portion of the range, and are potential
threats in the WMPA: direct mortality from man (including vehicle collisions); pesticides; habitat
degradation, destruction and loss; and predators.

Haug et al. (1993) state that, “collisions with vehicles [are] often a serious cause of
mortality,” citing several studies in which this was documented as being significant. This may be




in part due to the relatively high tolerance of the species for vehicular disturbance (Plumpton and
Lutz, 1993; Coulombe, 1971), dong with a preference for roads and flat, open spaces. Direct
mortality by shooting has been documented by multiple researchers in recent times in Canada and
Oklahoma (Wedgwood, 1978 and Butts, 1973, both cited in Haug et al., 1993), and is a likely
cause of at least limited mortality in the Mojave Desert (Zarn, 1974), where target practice (legal
and illegal) is common.

Pesticide use (i.e, not intended for Burrowing Owls) has clear adverse effects on
Burrowing Owls due to direct mortality, loss of animals that provide burrows, and loss of prey
base (James and Fox, 1987, cited in Haug et al., 1993). Alternative pest management strategies
may be possible, though research on California Ground Squirrels, Spermophilus beecheyi, (Van
Vuren et a., 1997) indicates trapping and relocating is not a useful management alternative for
problem ground squirrel coloniesin most instances.

Human alteration of the landscape, including urbanization, mining, trash disposal and other
uses, isadirect source of habitat loss for this species. However the more subtle process of habitat
degradation, through grazing (Haug et a., 1993), invasion of non-native plants, ateration of flood
patterns through flood control, erosion, and other subtle changes, aso reduces the amount of
suitable habitat. All of these factors are well-established for Burrowing Owls in coastal California
(Haug et al., 1993; Hamilton and Willick, 1996), but already occur and can be expected to
increase in desert areas as aresult of continuing regiona human population growth.

Maintenance and brush control of irrigation ditches can exert a major influence on
Burrowing Owl populations in some areas. As Zarn (1974) notes, “Too frequent control disrupts
colonization by ground squirrels; too little control alows vegetation to grow too tall for ground
squirrels’ habitat preferences. In either case, resultant burrow availability affects the owls.”

In one study, food supplemented females laid more and larger eggs and hatched more
young than those not supplemented, providing one explanation for poor reproductive success in
areas where human activity reduces habitat quality (Wellicome, 1992, cited in Haug et a., 1993).
Another factor affecting productivity was revealed by a study in Florida, where as many as 27%
of nests with eggs and young chicks failed in some years due to collapsing burrows caused by
spring rains (Millsap and Bear, 1988, cited in Haug et al., 1993); trampling by sheep in grazing
areas has also been known to cause widespread collapse of burrows (Haug et al., 1993). Some
populations may be threatened by changes in prey availability; in one study in Chile (Silva et d.,
1995), it was shown that rodent prey was a limiting factor for populations there, even though
most food items were arthropods.

A wide variety of mammalian and avian native predators are known; Badger (Taxidea
taxus) especialy seemsto be a potentially serious local problem (Haug et a., 1993), but israrely a
threat except where native predators have increased as a result of changes by man, for example
with Coyote (Canis latrans) or Great Horned Owl (Bubo virginianus). Non-native predators,
especiadly Domestic Dog (Canis familiaris) and Domestic Cat (Felis domesticus) are known
predators of adult and young Burrowing Owls, and may be serious problems in some areas of the
WMPA.

Biological Standards:

No hard data exists on population size, structure or trends within the Mojave Desert.
Recent recommendations for survey methods (Haug and Didiuk, 1993; CBOC, 1993; CDFG,
1995; CBOC, 1997) provide a basis only for determining presence or absence, limiting their usein




assessing population changes over time. The only published, quantitative census technique
specificaly for Burrowing Owls was developed by Martell et a. (1997), and uses a point-transect
survey method and an area occupied analysis. This method is probably the most practica
technique for assessing numbers of owls in smal to moderate-sized areas for basdine
management, to evaluate impacts from land use changes and for monitoring restoration success.
Based on existing studies of population parameters and trends (e.g., James et al., 1997), five-year
surveys should be adequate to indicate trends in most populations.

In the short term, the primary conservation needs for Burrowing Owl in the WMPA are to
lower mortality from vehicle collisions, both on and off of roads, and to protect them against
shooting and harassment. In the longer term, it is vital to protect and maintain the species
habitat, both through not harming populations of ground squirrels and other fossorial mammals,
and through active conservation of both occupied and potentially occupied areas. Mitigation
recommendations provided in CDFG (1995) should be followed for al projects in the WMPA, as
aminimum.

Based on existing information on Burrowing Owls and existing land uses and trends within
the WMPA, minimum management requirements in the WMPA should include at least the six
steps below to minimize additional declines, and to address specific problems that are likely to
exist locally. These are: (1) limit vehicle speeds on secondary and back roads in areas of occupied
and potential Burrowing Owl habitat; (2) prohibit off-road vehicles in areas of occupied and
potential Burrowing Owl habitat; (3) prohibit use of biocides or other toxins as well as shooting
or trapping for pest control in occupied and potential Burrowing Owl habitat; (4) educate
recreational users in the area as to the penalties for killing or harassing Burrowing Owls, and the
benefits of their presence (e.g., pest control, public enjoyment and education); (5) require surveys
for this species in all areas of potentia habitat prior to undergoing any planned change (e.g., road
or other construction, changing land use such as grazing or vehicle access); and (6) maintain an
ongoing database of sensitive species information for the WMPA, made available upon request by
researchers.

Literature Cited:

Barrows, C.W. 1989. Diets of five species of desert owls. W. Birds 20:1-10.

Bond, R.M. 1942. Food of the burrowing owl in western Nevada. Condor 44:183.

Butts, K.O. 1973. Life history and habitat requirements of Burrowing Owls in western
Oklahoma. M.Sc. thesis, Oklahoma State Univ., Stillwater, Oklahoma.

Carson, JA. 1951. Burrowing owl with Jerusalem cricket. Condor 53:46.

[CBOC] Cadlifornia Burrowing Owl Consortium. 1993. Burrowing Owl Survey Protocol and
Mitigation Guidelines. Unpub. Rep. 13 pp.

[CBOC] California Burrowing Owl Consortium. 1997. Burrowing Owl Survey Protocol and
Mitigation Guidelines. J. Raptor Res. Rep. 9:171-177.

[CDFG] Cdlifornia Department of Fish and Game. 1995. Staff report on burrowing owl
mitigation. Report dated 25 Sep 1995. Cadif. Dept. Fish and Game, Sacramento,
Cdlifornia.

Coulombe, H.N. 1971. Behavior and population ecology of the burrowing owl, Speotyto
cunicularia, in the Imperia Valley of California. Condor 73:162-176.




Dice, L.R. 1945. Minimum intensities of illumination under which owls can find dead prey by
sight. Amer. Nat. 79:385-416.

Dunning, Jr., JB., (ed.). 1993. CRC Handbook of Avian Body Masses. CRC Press, Boca
Raton, Florida

Garrett, K. and J. Dunn. 1981. Birds of Southern California: Status and Distribution. Los
Angeles Audubon Soc., Los Angeles, Cdlifornia

Glover, F.A. 1953. Summer foods of the burrowing owl. Condor 55:275.

Green, G.A. 1983. Ecology of breeding burrowing owls in the Columbia Basin, Oregon. M.Sc.
Thesis, Oregon St. Univ., Corvallis, Oregon.

Grinnell, J. and A.H. Miller. 1944. The Distribution of the Birds of California. Pacific Coast
Avifauna 27.

Hamilton, R.A. and D.R. Willick. 1996. The Birds of Orange County, Cdifornia Status and
Distribution. Sea and Sage Press, Sea and Sage Audubon Society, Irvine, Cdifornia.

Haug, E.A. and A.B. Didiuk. 1993. Use of recorded cals to detect burrowing owls. J. Field
Ornithol. 64:188-194.

Haug, E.A., B.A. Millsap, and M.S. Martell. 1993. Burrowing Owl (Speotyto cunicularia). In:
A. Poole and F. Gill (eds.), The Birds of North America, No. 61. Philadelphiac The
Academy of Natural Sciences; Washington, D.C.: The American Ornithologists Union.

Jaks , F.M. and C.D. Marti. 1981. Trophic ecology of Athene owls in Mediterranean-type
ecosystems. A comparative analysis. Canad. J. Zool. 59:331-340.

James, P.C. and R.H.M. Espie. 1997. Current status of the burrowing owl in North America: An
agency survey. J. Raptor Res. Rep. 9:3-5.

James, P.C. and G.A. Fox. 1987. Effects of some insecticides on productivity of burrowing
owls. Blue Jay 45:65-71.

James, P.C., T.J. Ethier, and M.K. Toutloff. 1997. Parameters of a declining burrowing owl
Population in Saskatchewan. J. Raptor Res. Rep. 9:34-37.

Johnnson, B.S. 1997. Reproductive success, relatedness, and mating patterns of colonial
burrowing owls. J. Raptor Res. Rep. 9:64-67.

Kennard, JH. 1975. Longevity records of North American birds. Bird-Banding 46:55-73.

Kiff, L. and D. Irwin. 1987. The breeding season of Los Angeles County Birds. Western
Tanager [newdletter of the Los Angeles Audubon Society] 53(7):4-5.

Longhurst, W.M. 1942. The summer food of burrowing owls in Costilla County, Colorado.
Condor 44:281-282.

Martell, M.S., J.B. Nibe, and P.T. Redig. 1997. Using the area occupied method to survey for
burrowing owlsin South Dakota. J. Raptor Res. Rep. 9:24-27.

Marti, C.D. 1974. Feeding ecology of four sympatric owls. Condor 76:45-61.

Martin, D.J. 1973. Selected aspects of burrowing owl ecology and behavior. Condor 75:446-
456.

Millsap, B.A. and C. Bear. 1988. Cape Cora burrowing owl population monitoring. Florida
Game and Fresh Water Fish Commission (Nongame Wildlife Section), Tallahassee,
Florida

Newton, I. 1991. Population limitation in birds of prey: A comparative approach. pp. 3-21 In:
C.M. Perins, J-D. Lebreton, and G.JM. Hirons, (eds), Bird Population Studies:
Relevance to Conservation and Management. Oxford Univ. Press, Oxford, U.K. 683 pp.



Phillips, A.R., J. Marshall, and G. Monson. 1964. The Birds of Arizona. Univ. Arizona Press,
Tucson, Arizona.

Plumpton, D.L. 1992. Aspects of nest site selection and habitat use by burrowing owls at the
Rocky Mountain Arsenal, Colorado. M.Sc. thesis, Texas Tech. Univ., Lubbock, Texas.

Plumpton, D.L. and R.S. Lutz. 1993. Influence of vehicular traffic on time budgets of nesting
burrowing owls. J. Wildl. Manage. 57:612-616.

Robertson, JM. 1929. Some observations on the feeding habits of the burrowing owl. Condor
31:38-39.

Ross, P.V. 1974. Ecology and behavior of a dense colony of burrowing owls in the Texas
panhandle. M.Sc. thesis, West Texas St. Univ., Canyon, Texas.

Silva, SI. I. Lazo, E. Silva-Aranguiz, F. M. Jaksi , P. L. Meserve, and J. R. Gutiérrez. 1995.
Numerical and functiona response of burrowing owls to long-term mammal fluctuations
in Chile. J. Raptor Res. 29:250-255.

Thomsen, L. 1971. Behavior and ecology of burrowing owls on the Oakland Municipal Airport.
Condor 73:177-192.

Van Vuren, D., A.J. Kuenzi, |. Loredo, A.L. Leider, and M.L. Morrison. 1997. Transocation as
a nonletha alternative for managing Cdifornia ground squirrels. J. Wildl. Manage.
61:351-359.

Voous, K.H. 1988. Owls of the Northern Hemisphere. MIT Press, Cambridge, Massachusetts.

Wedgwood, JA. 1978. The status of the burrowing owl in Canada. A report prepared for the
Committee on the Status of Endangered Wildlife in Canada. Can. Wildl. Serv., Ottawa.

Wellicome, T.I. 1992. Reproductive performance of burrowing owls: effects of supplementary
food. Abstract, Burrowing Owl Symposium. 1992 Raptor Res. Found. Annua Meeting,
Seattle, Washington.

Zan, M. 1974. Burrowing Owl. Rep. No. 11. Habitat Management Series for Unique or
Endangered Species. USDI, BLM. Technical Note T-N 250. Denver, Colorado.



